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EXECUTIVE SUMMARY  
The Winery Suites development is located on the southwest corner of Goldwater 
Boulevard and 1st Street in Scottsdale, Arizona. The proposed site currently consists of 
the LDV Wine Gallery and Tasting Room and Studio B Interior Design. These tenants 
have since moved to new locations and the current parcels are now occupied by three 
dwelling units with flexible leasing terms. The redevelopment will consist of approximately 
1,500 square-feet of ground-floor retail space and 31 dwelling units with flexible leasing 
terms in a mid-rise building. The vicinity of the site is provided in Figure 1. 

CivTech, Inc. was retained by Horizon Pediatric Therapy, Inc. to perform a traffic impact 
and mitigation analysis (TIMA) for the proposed redevelopment. The purpose of this 
assessment is to address the traffic and transportation impacts of the proposed 
development on the surrounding streets and intersections. The following conclusions 
have been documented in this study: 

• The results of the existing conditions analysis indicates that all study intersections 
operate with acceptable levels of service (LOS D or better), with the exception of 
the intersections of 69th Street & Indian School Rd, Goldwater Boulevard & Indian 
School Road and Goldwater Blvd & Main Street. 

o Currently, the unsignalized intersection of 69th Street and Indian School 
Road operates poorly during both the AM and PM peak hours on the 
northbound and southbound approaches. This delay is due to the high wait 
times of vehicles making northbound left turns and southbound left turns 
because of the high volume of through traffic on Indian School Road during 
both peak hours. Extensive delay during either peak hour at minor roads or 
driveways that intersect major roads is expected.   

o The signalized intersection of Goldwater Boulevard and Indian School 
Road currently operates adequately in the AM peak hour, but has an overall 
intersection delay of 54 seconds in the PM peak hour. The threshold for an 
adequate level of service is 55 seconds, so it is very near to operating at a 
poor level of service.  

o The signalized intersection of Goldwater Boulevard and Main Street 
experiences delay on the eastbound and westbound approaches of the 
intersection during both the AM and PM peak hours. This delay is present 
because the signal operates under actuated-coordinated phasing, meaning 
that the eastbound and westbound green phases are only triggered when a 
vehicle approaches. Since Main Street is a minor road, very few vehicles 
approach the intersection from the east or west, so when they do, there is 
substantial delay. As more traffic uses this road in the future, the eastbound 
and westbound delay is likely to decrease. 

• The number of crashes reported at the intersection of Goldwater Boulevard and 
1st Street does not rise to the level of warranting consideration of a traffic signal 
based solely on crash experience. CivTech estimates that the existing 
development could potentially generate 142 external weekday daily trips, 3 trips 
during the AM peak hour, and 14 trips during the PM peak hour. 
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• The proposed redevelopment is anticipated to generate 734 external weekday 
daily trips, 62 trips during the AM peak hour, and 61 trips during the PM peak hour. 

o As compared to the existing uses, the proposed redevelopment could 
generate an additional 592 external daily trips with 59 additional trips in the 
AM peak hour and an additional 47 trips in the PM peak hour.  

• The results of the 2020 peak hour analysis shows that all intersections operate at 
a level of service LOS D or better with the exception of the following intersections. 

o The unsignalized intersection of 69th Street and Indian School Road is 
expected to continue to operate poorly during both the AM and PM peak 
hour on the northbound and southbound approaches. Intersections with 
minor approaches perpendicular to major approaches are expected to 
operate with delay during certain times of the day when the major road is 
busy, usually during the peak hour. Due to the location of this intersection 
to surrounding major intersections and the offset of the driveway from 69th 
Street, a signal will not be installed at this intersection. If there is significant 
delay during either peak hour, vehicles will use another route. Mitigation for 
this intersection is not recommended at this time.  

o The signalized intersection of Goldwater Boulevard and Indian School 
Road is expected to continue to operate poorly during the PM peak hour 
during both the no-build and build scenarios. The overall intersection delay 
during both scenarios is expected to be approximately 56 seconds. The 
threshold for an acceptable level of service is 55 seconds. Since the overall 
delay is very close to an acceptable level of service, no mitigation measures 
are recommended at this time, however, they could become necessary in 
the future. 

o The signalized intersection of Goldwater Boulevard and Main Street is 
expected to experience delay on the eastbound and westbound approaches 
of the intersection during both the AM and PM peak hours. This delay is 
present because the signal operates under actuated-coordinated phasing, 
meaning that the eastbound and westbound green phases are only 
triggered when a vehicle approaches. Since Main Street is a very small 
road, very few vehicles approach the intersection from the east or west, so 
when they do, there is significant delay. If more traffic uses this road in the 
future, the eastbound and westbound delay is likely to decrease. 

• The existing storage lengths at the existing intersections are anticipated to 
accommodate the additional traffic generated by the proposed development with 
the exception of the northbound left turn lane at the intersection of Goldwater 
Boulevard and Indian School Road. No additional northbound left-turns are 
expected to be added from site generated traffic, meaning that the number of 
northbound left-turns is the same for the AM and PM peak hours for the no-build 
and build scenarios. Additional storage length calculations should be completed 
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prior to traffic signal installation, a change in intersection stop control or installation 
of raised medians.  

• The contractor should ensure that adequate sight distance is provided at all site 
access points to allow safe left and right turning movements from the development. 
It is recommended that sight triangles be designed at all site access driveways to 
provide the required sight distance shown in Appendix 5-3B within the City of 
Scottsdale Design Standards and Policies Manual.   
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INTRODUCTION  
The Winery Suites development is located on the southwest corner of Goldwater 
Boulevard and 1st Street in Scottsdale, Arizona. The development is proposed for two 
parcels of land, formerly zoned for residential use, totaling 0.62 gross acres. The two 
parcels are proposed for a mixed-use development with 34 dwelling units with flexible 
lease terms and approximately 1,500 square feet (SF) of retail space on the ground floor. 
Parking will be provided underground, with the entrance located in the alley bordering the 
site to the south, and there will be on-street parking provided in the alley as well. The 
vicinity of the site is provided in Figure 1.  

Study Requirements 
This study analyzes the traffic impact due to the proposed development on the 
surrounding street network. The study will be prepared in conformance with the City of 
Scottsdale Design Standards and Policies Manual, Chapter 5, Transportation Impact 
Studies, 2018. The specific objectives of the study are: 
 To determine the existing site generated trips through trip generation rate 

calculations 
 To determine whether the planned street system in the vicinity of the site is 

adequate to accommodate the increased traffic that results from the proposed 
development.  

 To recommend additional street improvements or traffic control devices, where 
necessary, to mitigate the additional site-generated traffic; and, 

 Evaluate the internal site circulation and provide recommendations if necessary. 

Study Area 
The study area has been defined as including the following intersections: 

 Goldwater Blvd & Alley  69th St & Indian School Rd 
 Goldwater Blvd & 2nd St  69th St & Alley 
 Goldwater Blvd & Indian School Rd  69th St & 1st St 
 Goldwater Blvd & Main St  69th St & 2nd St 
 Goldwater Blvd & 1st St  

Horizon Years 
This study has been conducted to conform to the Design Standards and Policies Manual 
(DS&PM), Chapter 5, Transportation Impact Studies, prepared by the City of Scottsdale 
in 2018. Since the owner is applying for a change in zoning, per the DS&PM, a Category 
2 TIMA is required. For a Category 2 TIMA, the existing year and the opening year will be 
analyzed. The existing year is 2018 and the opening horizon year for this development 
will be 2020.  

The study intersections and the site accesses will be analyzed for AM and PM peak hours 
to determine the recommended intersection lane configuration, intersection stop control, 
turn lane storage requirements, and roadway typical sections for the development. 



Figure 1: Vicinity Map
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EXISTING CONDITIONS 
LAND USE 
The site of the proposed Winery Suites, according to the Maricopa County Assessor, was 
previously occupied by the LDV wine tasting room and Studio B Interior Design. Both of 
these businesses have since moved and the parcels are now occupied by a three dwelling 
units with flexible leasing terms.  

SURROUNDING LAND USE 
Surrounding the site on all sides are multi-family residential units and some small 
businesses. Northwest of the site is the Hotel Valley Ho. Directly east of the site is the La 
Loma bus station, a major hub for the Valley Metro Bus system. The site can be accessed 
by bus route 72. Indian School Road, north of the site, allows direct access to Pima 
Freeway (Loop 101).  

ROADWAY NETWORK 
The existing roadway network within the study area includes the following:  

Goldwater Boulevard is a north-south five-lane road within the vicinity of the site 
classified as a major arterial by the City of Scottsdale. There are three (3) lanes in the 
southbound direction, two (2) lanes in the northbound and raised medians along portions 
of the road. This road begins just south of Chaparral, breaking off from Scottsdale Road 
to the west, and rejoins Scottsdale Road at the intersection with Osborn Road. This road 
allows traffic to bypass Old Town Scottsdale and provides access to major and minor 
arterials to the west of the site. The posted speed limit is 35 mph.  

69th Street is a north-south two-lane road bordering the proposed site to the west. There 
is one (1) lane in each travelling direction. 69th Street begins at the intersection with Indian 
School Road and continues south for approximately 0.35 miles before terminating at the 
intersection with 4th Street in a residential community south of the proposed site. There is 
no posted speed limit. 

Indian School Road is an east-west four-lane road classified as a minor arterial by the 
City of Scottsdale. There are two (2) lanes in each travelling direction as well as a bicycle 
lane. Along portions of the road, within the vicinity of the site, there is either a two-way-
left-turn lane or a raised median. Indian School Road begins in the Town of Goodyear 
and continues west until terminating just west of Mesa Drive, before intersection with SR 
87. Indian School Road provides direct access to Pima Freeway (Loop 101). The posted 
speed limit is 35 mph within the vicinity of the site.  

Main Street is an east-west two-lane road north of the proposed site. There is one (1) 
lane in each travelling direction and on-street parking alone both sides of the road for the 
entire length of roadway. Main Street begins at the Hotel Valley Ho, just west of the site, 
and continues east for approximately 0.5 miles before terminating at Brown Avenue. 
There is no posted speed limit. 
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1st Street is an east-west two-lane road north of the proposed site. There is one (1) lane 
in each travelling direction and on-street parking along both sides of the road for the entire 
length of roadway. 1st Street begins at the intersection with 68th Street and continues east 
until terminating at the bus station east of the site. There is no posted speed limit. 

2nd Street is an east-west two-lane road within the vicinity of the site. There is one (1) 
lane in each travelling direction and on-street parking along both sides of the road for the 
entire length of roadway. This portion of 2nd Street begins east of the intersection with 68th 
Street in a residential neighborhood and continues east until terminating at the City of 
Scottsdale Civic Center. The posted speed limit is 25 mph.  

Alley is an east-west road that connects 69th Street to Goldwater Boulevard. Currently, it 
provides access to the businesses and residential units on the site, and in the future it will 
provide access to the underground parking garage for residents of the proposed 
development.  

INTERSECTION CONFIGURATION 
The intersection of Goldwater Boulevard and Indian School Road is a signalized four-
legged intersection with protected phasing on all approaches of the intersection. The 
northbound approach consists of one (1) dedicated left-turn lane, one (1) through lane 
and one (1) shared through/right-turn lane. The westbound approach consists of dual left-
turn lanes, one (1) through lane, one (1) shared through/right-turn lane and one (1) bicycle 
lane. The southbound approach consists of one (1) dedicated left-turn lane, two (2) 
through lanes and one (1) shared through/right-turn lane. The eastbound approach 
consists of dual left-turn lanes, two (2) through lanes, a bicycle lane and a dedicated right-
turn lane. There are pedestrian cross walks across all legs of the intersection. 

The intersection of Goldwater Boulevard and Main Street is a signalized four-legged 
intersection with permissive phasing on all approaches and no right-turn-on-red on the 
eastbound and westbound approaches. The northbound approach consists of one (1) 
dedicated left-turn, one (1) through lane and one (1) shared through/right-turn lane. The 
eastbound and westbound approaches consist of one (1) shared left-turn/through/right-
turn lane. The southbound approach consists of one (1) dedicated left-turn lane, two (2) 
through lanes and one (1) shared through/right-turn lane. There are pedestrian cross 
walks across all legs of the intersection.  

The intersection of Goldwater Boulevard and 1st Street is a two-way stop controlled 
intersection with stop signs on the eastbound and westbound approaches. The 
northbound approach consists of one (1) dedicated left-turn lane, one (1) through lane 
and one (1) shared through/right-turn lane. The westbound approach consists of one (1) 
shared left-turn/through lane and one (1) dedicated right-turn lane. The southbound 
approach consists of one (1) dedicated left-turn lane, two (2) through lanes and one (1) 
shared through/right-turn lane. The eastbound approach consists of one (1) shared left-
turn/through/right-turn lane. There are pedestrian cross walks across the east and west 
legs of the intersection. 
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The intersection of Goldwater Boulevard and Alley is a three-legged unsignalized 
intersection with a stop sign on the eastbound approach. This access only allows right-
turns into and out of the alley because of a raised median separating the northbound and 
southbound approaches. The northbound approach consists of two (2) through lanes. 
The southbound approach consists of two (2) through lanes and one (1) shared 
through/right-turn lane. The eastbound approach consists of one (1) right-turn lane.  

The intersection of Goldwater Boulevard and 2nd Street is a two-way stop controlled 
intersection with stop signs on the eastbound and westbound approaches. The 
northbound approach consists of one (1) dedicated left-turn lane, one (1) through lane 
and one (1) shared through/right-turn lane. The westbound approach consists of one (1) 
shared left-turn/through/right-turn lane and a bicycle lane. The southbound approach 
consists of one (1) dedicated left-turn lane, two (2) through lanes and one (1) shared 
through/right-turn lane. The eastbound approach consists of one (1) shared left-
turn/through/right-turn lane. There are pedestrian cross walks across the east and west 
legs of the intersection.  

The intersection of 69th Street and Indian School Road is a four-legged unsignalized 
intersection with stop signs on the northbound and southbound approaches. The 
southbound approach is an existing driveway that is approximately 50 feet offset from 
69th Street to the west. The northbound approach consists of one (1) shared left-
turn/through/right-turn lane. The westbound approach consists of one (1) dedicated left-
turn lane, two (2) through lanes, one (1) shared through/right-turn lane and a bicycle lane. 
The southbound approach consists of one (1) shared left-turn/through/right-turn lane. The 
eastbound approach consists of one (1) dedicated left turn lane, one (1) lane that is 
indicated to turn into a left-turn lane at the intersection of Goldwater Boulevard and Indian 
School Road, one (1) through lane, one (1) shared through/right-turn lane and a bicycle 
lane. There are pedestrian cross walks across the north and south legs of the intersection. 

 The intersection of 69th Street and 1st Street is a four-legged unsignalized intersection 
with stop signs on the eastbound and westbound approaches. The eastbound approach 
connects through to 68th Street, but is offset approximately 55 feet south of the westbound 
approach. The westbound approach is aligned with an existing driveway to the Hotel 
Valley Ho, however, this is not considered to be the eastbound approach. All approaches 
consist of one (1) shared left-turn/through/right-turn lane. There is a pedestrian cross walk 
across the east and west legs of the intersection. 

The intersection of 69th Street and Alley is a three-legged unsignalized intersection with 
a stop sign on the westbound approach. The northbound approach consists of one (1) 
shared through/right-turn lane. The westbound approach consists of one (1) shared left-
turn/right-turn lane. The southbound approach consists of one (1) shared left-turn/through 
lane.  

The intersection of 69th Street and 2nd Street is a four-legged unsignalized intersection 
with stop signs on the northbound and southbound approaches. All approaches consist 
of one (1) shared left-turn/through/right-turn lane. There are pedestrian cross walks 
across the north and south legs of the intersection.  
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The existing intersection configurations and traffic control is illustrated in Figure 2. 

TRAFFIC VOLUMES 
CivTech engaged Field Data Services of Arizona, Inc. to record traffic volumes at the 
proposed study intersections within the project vicinity. Peak hour volume turning 
movement counts were performed from 7:00-9:00 AM and 4:00-6:00 PM on Tuesday, 
August 28, 2018 at the following intersections: 

 Goldwater Blvd & Alley  69th St & Indian School Rd 
 Goldwater Blvd & 2nd St  69th St & Alley 
 Goldwater Blvd & Indian School Rd  69th St & 1st St 
 Goldwater Blvd & Main St  69th St & 2nd St 
 Goldwater Blvd & 1st St  

 
The City of Scottsdale recommends a seasonal adjustment factor based on the month 
the counts were taken in order to get a more accurate representation of traffic in the area. 
Scottsdale is a popular area for tourism and traffic volumes are considerably lower during 
summer months. In order to get a better look at typical traffic, a seasonal adjustment 
factor is applied.  For example, if counts were conducted in June, a 3% increase in traffic 
is added. Counts for this study were conducted on August 28, 2018. For the month of 
August, a 5% increase in traffic, or a factor of 1.05 is applied to the existing traffic counts. 

The observed existing traffic volumes for this study are presented in Figure 3 for the weekday 
AM and PM peak hours and the seasonally adjusted volumes are presented in Figure 4. 
Traffic volume data obtained for this study have been included in the Appendix B. 

  



Figure 2: Existing Lane Configurations and Traffic Controls
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CAPACITY ANALYSIS 
The concept of level of service (LOS) uses 
qualitative measures that characterize 
operational conditions within the traffic stream. 
The individual levels of service are described by 
factors that include speed, travel time, freedom 
to maneuver, traffic interruptions, and comfort 
and convenience. Six levels of service are 
defined for each type of facility for which analysis 
procedures are available. They are given letter 
designations A through F, with LOS A 
representing the best operating conditions and 
LOS F the worst. Each level of service 
represents a range of operating conditions. Levels of service for intersections are defined 
within ranges of average control delay per vehicle, the number of seconds a vehicle can 
expect to wait due to the presence of a traffic control device.  Table 1Table 1 lists the 
level of service criteria for signalized and unsignalized intersections. 

Peak hour capacity analyses were conducted for the study intersections based on existing 
conditions and traffic volumes. All intersections have been analyzed using the methodologies 
presented in the Highway Capacity Manual (HCM) 6th Edition and using Synchro traffic 
analysis software. Signal timing during both the AM and PM peak hour for the intersection of 
Goldwater Boulevard and Indian School Road was provided by the City of Scottsdale via 
Synchro models. Signal timing for the intersection of Goldwater Boulevard and Main 
Street was provided by the City of Scottsdale. Existing signal timing sheets for the 
intersection of Goldwater Boulevard and Main Street are provided in Appendix C.  

Results of the existing level-of-service analyses are shown in Table 2 for both peak hours. 
The analysis worksheets for the existing conditions have been included in the 
Appendix D.  

  

Table 1 – Intersection Level of 
Service Criteria 

Level of 
Service 

Control Delay (sec/veh) 
Signalized Unsignalized 

A ≤ 10 ≤ 10 
B > 10-20 > 10-15 
C > 20-35 > 15-25 
D > 35-55 > 25-35 
E > 55-80 > 35-50 
F* > 80 (or v/c>1) > 50 (or v/c>1) 

Source: Exhibits 19-8, 20-2, 21-8, and 22-8, 
Highway Capacity Manual 2017 
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Table 2: Existing Peak Hour Levels of Service 

ID Intersection Control Approach AM PM 

1 69th St & Indian School Rd 2-way stop 
(NB/SB) 

NB Shared 
SB Shared 

EB Left 
WB Left 

E 
F 
C 
C 

F 
E 
C 
C 

2 Goldwater Blvd & Indian 
School Rd Signal 

NB 
SB 
EB 
WB 

D 
E 
C 
D 

E 
D 
D 
E 

Overall D D 

3 Goldwater Blvd & Main St Signal 

NB 
SB 
EB 
WB 

A 
A 
E 
E 

A 
A 
E 
E 

Overall A A 

4 69th St & 1st St 2-way stop 
(EB/WB) 

NB Shared 
SB Shared 
EB Shared 
WB Shared 

A 
A 
A 
A 

A 
A 
A 
A 

5 Goldwater Blvd & 1st St 2-way stop 
(EB/WB) 

NB Left 
SB Left 

EB Shared 
WB left/thru 

A 
A 
B 
C 

B 
A 
C 
C 

6 69th St & Alley 1-way stop 
(WB) 

WB Shared 
SB Left 

A 
A 

A 
A 

7 Goldwater Blvd & Alley  1-way stop 
(EB) EB Right B B 

8 69th St & 2nd St 2-way stop 
(NB/SB) 

NB Shared 
SB Shared 
EB Shared 
WB Shared 

A 
A 
A 
A 

A 
A 
A 
A 

9 Goldwater Blvd & 2nd St 2-way stop 
(EB/WB) 

NB Left 
SB Left 

EB Shared 
WB Shared 

A 
A 
C 
B 

B 
A 
D 
C 

The results of the existing conditions analysis summarized in Table 2 indicates that all 
study intersections operate with acceptable levels of service (LOS D or better), with the 
exception of the intersections of 69th Street & Indian School Rd, Goldwater Boulevard & 
Indian School Road and Goldwater Blvd & Main Street. 
The unsignalized intersection of 69th Street and Indian School Road operates poorly 
during both the AM and PM peak hours on the northbound and southbound approaches. 
This delay is due to the high wait times of vehicles making northbound left turns and 
southbound left turns because of the high volume of through traffic on Indian School Road 
during both peak hours. Extensive delay during either peak hour at minor roads or 
driveways that intersect major roads is expected. This delay likely does not occur at all 
times throughout the day.   
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The signalized intersection of Goldwater Boulevard and Indian School Road operates 
adequately in the AM peak hour, but has an overall intersection delay of 54 seconds in 
the PM peak hour. The threshold for an adequate level of service is 55 seconds. So it is 
very near to operating at a poor level of service.  

The signalized intersection of Goldwater Boulevard and Main Street experiences delay 
on the eastbound and westbound approaches of the intersection during both the AM and 
PM peak hours. This delay is present because the signal operates under actuated-
coordinated phasing, meaning that the eastbound and westbound green phases are only 
triggered when a vehicle approaches. Since Main Street is a minor road, very few vehicles 
approach the intersection from the east or west, so when they do, there is substantial 
delay. As more traffic uses this road in the future, the eastbound and westbound delay is 
likely to decrease.  

CRASH ANALYSIS 
Crash data for the intersection of Goldwater Boulevard and 1st Street was obtained from 
the City of Scottsdale. Crashes were documented for the past three (3) years from 2015 
to 2017. Only five (5) accidents were reported at this intersection over the analysis period. 
Of all the incidents reported, none resulted in a fatal injury and only one (1) resulted in 
incapacitating injury for one (1) of the drivers. The crash listings can be found in Appendix 
E. A summary of the crash data is provided in Table 3. 

Table 3: Crash Data Summary 
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A review of the results summarized in Table 3 reveals that the number of crashes reported 
at the intersection of Goldwater Boulevard and 1st Street does not rise to the level of 
warranting consideration of a traffic signal based solely on crash experience.  
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PROPOSED DEVELOPMENT 
SITE LOCATION 
The proposed Winery Suites development will be located on the southwest corner of 
Goldwater Boulevard and 1st Street. The site will encompass 0.62 gross acres of land. 
Currently, the site consists of a professional office and the LDV wine tasting room, the 
redevelopment is proposed for a mixed-use development with 31 dwelling units and retail 
space.  

SITE DENSITY 
Winery Suites redevelopment will consist of a single mixed-use development with ground 
floor retail and 31 dwelling units with flexible leasing terms. The site will consist of 
approximately 1,500 square feet of retail on the ground level.  

SITE ACCESS 
Resident access to the site will be via an underground parking garage with the entrance 
located in the alley directly south of the site. There will also be on-street parking available 
in the alley and public parking in the surrounding area available to visitors.  

Access A – is located on the south side of the site in the alley directly south of the 
proposed development. This will be a full movement access and the only access directly 
onto the site.  

The proposed site plan with access is provided in Figure 5. 

TRIP GENERATION 
The potential trip generation for the proposed development was estimated utilizing the 
Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition and Trip 
Generation Handbook, 3rd Edition.  The ITE Trip Generation Manual contains data 
collected by various transportation professionals for a wide range of different land uses.  
The data are summarized in the report and average rates and equations have been 
established that correlate the relationship between an independent variable that 
describes the development size and generated trips for each categorized land use. The 
report provides information for daily and peak hour trips. 

The proposed development will consist of approximately 1,500 square feet of ground floor 
retail space and 26 multi-family dwelling units in a mid-rise building. Since this site is a 
redevelopment, the existing trips generated were compared to the estimated generated 
trips. The existing site consists of approximately 1,463 square feet of professional office 
space and a 1,533 square foot wine tasting room, according to the Maricopa County 
Assessor. The land use code (LUC) used for the existing office is 710 and the LUC used 
for the wine tasting room is 931 for a quality restaurant. Although the wine tasting room 
is not explicitly a quality restaurant, the amount of time that people stay at the 
establishment and the activities that occur are very similar, meaning that this LUC is an 
adequate representation of the wine tasting room. For the proposed development, 
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there is a LUC for a mid-rise residential with first-floor commercial, however, since there 
are very few data points for this LUC and the retail space does not occupy the entire 
ground floor, it will not be used to analyze this development. The LUC used for the 
apartments is 221 for mid-rise multi-family and for the retail the LUC 820 was used.  

The existing trip generation, using land uses and sizes from the Maricopa County 
Assessor website, is summarized in Table 4. The anticipated trip generation for the 
Winery Suites development is summarized in Table 5. Detailed trip generation 
calculations are provided in Appendix F. 

Table 4: Existing Trip Generation 
        Weekday Trips 
  ITE     Daily AM PM 

Proposed Use LUC Size  Units Total In Out Total In Out Total 
General Office 

Building 710 1.463 1,000 square 
feet 14  2  0  2  0  2  2  

Quality 
Restaurant 931 1.533 1,000 square 

feet 128  0  1  1  8  4  12  

Subtotals 142  2  1  3  8  6  14  
           

The existing development generates 142 external weekday daily trips, 3 trips during the 
AM peak hour, and 14 trips during the PM peak hour. 

Table 5: Proposed Trip Generation Summary 
        Weekday Trips 
  ITE     Daily AM PM 

Proposed Use LUC Size  Units Total In Out Total In Out Total 
Vacation Rental 

with Flexible 
Lease Terms 221 

34 Rental Units 184  3  9  12  10  6  16  

Shopping Center 820 1.500 1,000 square 
feet 56  1  0  1  3  3  6  

Subtotals 240  4  9  13  13  9  22  
Difference From Existing to Proposed (98)  (2)  (8)  (10)  (5)  (3)  (8)  

The proposed redevelopment is anticipated to generate 734 external weekday daily trips, 
62 trips during the AM peak hour, and 61 trips during the PM peak hour. 

The proposed redevelopment is anticipated to generate an additional 592 external daily 
trips with 59 additional trips in the AM peak hour and an additional 47 trips in the PM peak 
hour when compared to the trips already generated by existing development. 
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TRIP DISTRIBUTION AND ASSIGNMENT 
A single trip distribution pattern was assumed for the proposed development. It is 
expected that the proposed development will generate trips based on future employment 
within a 10-mile radius of the site. Future total employment and population within a 10-
mile radius of the site, as predicted by the 2020/2030 socio-economic data compiled by the 
Maricopa Association of Governments (MAG), was used as a basis to estimate trip 
distribution.  The resulting trip distribution percentages for the study area are shown in 
Table 6.  The trip distribution calculations are included in Appendix G. 

Figure 6 illustrates the trip 
distribution percentages 
noted in Table 6 on the 
roadway network within the 
study area. The 
percentages presented in 
Figure 6 were applied to 
the site trips generated to 
determine the AM and PM 
peak hour site traffic at the 
intersections within the 
study area.  

Figure 7 presents the resulting site trip assignment for the proposed development. It should 
be noted that with access to this site being provided from an alley and not from either of the 
two public streets through which the alley passes, there is a likelihood of some U-turns 
occurring at 2nd Street and 1st Street along Goldwater Boulevard. Since the proposed units 
are meant to be vacation rentals, drivers visiting this site are most likely not familiar with the 
area and could make U-turns at 2nd Street to head north on Goldwater Boulevard or make 
U-turns at 1st Street to access the site from Goldwater. These U-turns are not shown on the 
site trip assignment; until a vacationer becomes familiar with the area, there is always the 
likelihood that there could be a few U-turns generated by the site at these median breaks.  

FUTURE BACKGROUND TRAFFIC 
Per the City of Scottsdale Design Standards & Policies Manual 2018, for a redevelopment 
project, such as Winery Suites, the existing site generated volumes need to be subtracted 
from the existing adjusted traffic volumes to obtain the base traffic that would be present 
if the existing site were undeveloped. Peak hour site generated traffic volumes for the 
existing development are presented in Figure 8. These volumes were then subtracted 
from the existing adjusted volumes and the total is presented in Figure 9. The volumes 
presented in this figure represents the base volumes that are present with no 
development on the site. 

CivTech then applied a growth rate to the base volumes to obtain the future background 
traffic volumes along the adjacent roadway network. In reviewing the City of Scottsdale 
Traffic Counts Map, a 1.7% average growth rate was found within the proposed study 
area. Table 7 shows the expansion factor used for the proposed opening year 2020. 

Table 6: Site Trip Distribution 

Direction (To/From) Percentage 
North on Goldwater Blvd (north of Indian School Rd) 9% 
East on Indian School Rd (east of Goldwater Blvd) 14% 

West on Indian School Rd (west of 69th St) 25% 
East on Main St (east of Goldwater Blvd) 2% 
East on 2nd St (east of Goldwater Blvd) 3% 

West on 2nd St (west of 69th St) 12% 
South on Goldwater Blvd (south of 2nd St) 35% 

Total 100%  
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Table 7: Growth Rate Expansion Factors 

Horizon Year Expansion Factor 
2020 1.034 

 
Applying the growth rate to the 2018 base traffic volumes predicts the volume of traffic 
anticipated on the surrounding area roads without the addition of proposed site generated 
traffic or existing site generated traffic. This growth rate also assumes that the same 
percentage of overall traffic will remain pedestrians. This calculation assumes that no new 
roadway improvements are provided on the study area roadways and that the regional 
road network remains the same. Calculated background traffic for opening year 2020 is 
presented in Figure 10. Background and site traffic calculations worksheets are included 
in Appendix H. 

TOTAL TRAFFIC 
Total traffic was determined by adding the proposed site generated traffic to the estimated 
projected background traffic. Total peak hour traffic volumes for the horizon year 2020 
are shown in Figure 11. 
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TRAFFIC AND IMPROVEMENT ANALYSIS 
INTERSECTION CAPACITY ANALYSIS 
Future peak hour capacity analyses have been conducted for the study intersections. All 
intersections have been analyzed using the methodologies presented in the Highway 
Capacity Manual (HCM), and Synchro 10 as previously described.  

Results of the peak hour level-of-service are summarized in Table 8 for the 2020 opening 
year. Worksheets for both AM and PM peak hour analyses have been included within 
Appendix I for the 2020 opening year.  

Table 8: 2020 Peak Hour Levels of Service 

ID Intersection Control Approach No Build 
AM(PM) 

Build 
AM(PM) 

1 69th St & Indian School 
Rd 

2-way stop 
(NB/SB) 

NB Shared 
SB Shared 

EB Left 
WB Left 

F (F) 
F (E) 
C (C) 
C (C) 

F (F) 
F (E) 
C (C) 
C (C) 

2 Goldwater Blvd & Indian 
School Rd Signal 

NB 
SB 
EB 
WB 

D (E) 
E (D) 
C (D) 
D (E) 

D (E) 
E (D) 
C (D) 
D (E) 

Overall D (E) D (E) 

3 Goldwater Blvd & Main 
St Signal 

NB 
SB 
EB 
WB 

A (A) 
A (A) 
E (E) 
E (E) 

A (A) 
A (A) 
E (E) 
E (E) 

Overall A (A) A (A) 

4 69th St & 1st St 2-way stop 
(EB/WB) 

NB Shared 
SB Shared 
EB Shared 
WB Shared 

A (A) 
A (A) 
A (A) 
A (A) 

A (A) 
A (A) 
A (A) 
A (A) 

5 Goldwater Blvd & 1st St 2-way stop 
(EB/WB) 

NB Left 
SB Left 

EB Shared 
WB left/thru 

A (B) 
A (A) 
B (C) 
C (C) 

A (B) 
A (A) 
B (C) 
C (C) 

6 69th St & Alley 1-way stop 
(WB) 

WB Shared 
SB Left 

A (A) 
A (A) 

A (A) 
A (A) 

7 Goldwater Blvd & Alley 1-way stop 
(EB) EB Right B (A) B (B) 

8 69th St & 2nd St 2-way stop 
(NB/SB) 

NB Shared 
SB Shared 
EB Shared 
WB Shared 

A (A) 
A (A) 
A (A) 
A (A) 

A (A) 
A (A) 
A (A) 
A (A) 

9 Goldwater Blvd & 2nd St 2-way stop 
(EB/WB) 

NB Left 
SB Left 

EB Shared 
WB Shared 

A (B) 
A (A) 
C (D) 
C (C) 

A (B) 
A (A) 
C (D) 
C (C) 

A Access A & Alley 1-way stop 
(SB) 

SB Shared 
EB Left 

- (-)  
- (-) 

A (A) 
A (A) 
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The results of the 2020 peak hour analysis shows that all intersections operate at a level 
of service LOS D or better with the exception of the following intersections. 

The unsignalized intersection of 69th Street and Indian School Road is expected to continue 
to operate poorly during both the AM and PM peak hour on the northbound and southbound 
approaches. Intersections with minor approaches perpendicular to major approaches are 
expected to operate with delay during certain times of the day when the major road is 
busy, usually during the peak hour. Due to the location of this intersection to surrounding 
major intersections and the offset of the driveway from 69th Street, a signal will not be 
installed at this intersection. If there is significant delay during either peak hour, vehicles 
will use another route. Mitigation for this intersection is not recommended at this time.  

The signalized intersection of Goldwater Boulevard and Indian School Road is 
expected to continue to operate poorly during the PM peak hour during both the no-build 
and build scenarios. The overall intersection delay during both scenarios is expected to 
be approximately 56 seconds. The threshold for an acceptable level of service is 55 
seconds. Since the overall delay is very close to an acceptable level of service, no 
mitigation measures are recommended at this time, however, they could become 
necessary in the future. 

The signalized intersection of Goldwater Boulevard and Main Street is expected to 
experience delay on the eastbound and westbound approaches of the intersection during 
both the AM and PM peak hours. This delay is present because the signal operates under 
actuated-coordinated phasing, meaning that the eastbound and westbound green phases 
are only triggered when a vehicle approaches. Since Main Street is a minor road, very 
few vehicles approach the intersection from the east or west, so when they do, there is 
significant delay. If more traffic uses this road in the future, the eastbound and westbound 
delay is likely to decrease.  

The proposed lane configurations and stop controls are presented in Figure 12.  

QUEUING ANALYSIS 
The site access points were analyzed to determine the storage needed to accommodate 
the expected traffic volumes for the horizon year 2020 at the left and right turn lanes.  

LEFT TURN STORAGE ANALYSIS 
Left-turn lanes are required at all street intersections on major collectors and arterials per 
the City of Scottsdale Design Standards and Policy Manual (DS&PM). Dual left turn lanes 
should be considered at intersections in which the peak hour turning volume exceeds 300 
vehicles, the opposing volume exceeds 1,000 vehicles per hour or the delay of the left-
turns exceeds 45 seconds per section 5-3.123 of the DS&PM.  

A queuing analysis for left turns was performed for all intersection turn lanes within the 
study area. The intersections were analyzed to determine the left turn storage needed to 
accommodate the expected traffic volumes for the horizon year 2020. The formulas used 
for the calculations are stated below. The resulting left turn lane storage requirements for 
the 2020 horizon year are summarized in Table 9. 
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Two (2) methods were utilized to calculate the likely queue storage needed at the 
intersections for the 2032 horizon year.  Synchro analysis software provided values for 
the 50th and 95th percentile queue storage. The 95th percentile has been reported herein.  
AASHTO also provides the following guidance: 

For signalized intersections, the storage length is determined by the following formula: 
Storage Length = [2 x (veh/hr)/(cycles/hr)] x 25 feet 

For unsignalized intersections, the storage length is determined by the following formula: 
Storage Length = [(veh/hr)/(30 periods/hr)] x 25 feet 

Queue storage length recommendations at all study intersections herein are based on 
the 2020 projected traffic volumes.  

RIGHT TURN AUXILIARY LANES 
Right turn auxiliary lanes are required at all street intersections on major arterials per the 
City of Scottsdale DS&PM section 5-3.206. The standard storage length for a deceleration 
lane is 150 feet, with a 100-foot minimum length. 

DECELERATION LANES 
Per the City of Scottsdale DS&PM, section 5-3.206, right turn deceleration lanes are 
generally deemed warranted at a driveway when the following three conditions are 
satisfied: 

♦ At least 5,000 vehicles per day are expected to use the adjacent street; 

♦ The 85th percentile traffic speed on the adjacent street is 35 MPH or higher, or 45 
MPH or higher for a one (1) lane per direction roadway; 

♦ At least 30 vehicles will make right turns into a driveway during a peak hour. 

The main access to the site does not meet the requirements listed, meaning that a right 
turn deceleration lane at the access point to the site is not required, and according to the 
Synchro analysis performed, it operates at an acceptable level of service under the 
proposed lane configurations.  
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Table 9: Queue Length Analysis 

ID Intersection Intersection 
Control Approach Existing 

Storage 
Synchro 

95th %-ile Q 
Calculated 

Storage 
Rec. 

Storage 

1 69th St & Indian School Rd. 2-Way Stop 
(NB/SB) 

EB Left 45' <25' 25' (1)45' 
WB Left 70' <25' 50' (1)70' 

2 Goldwater Blvd & Indian 
School Rd. Signalized 

NB Left 105' 139' 175' 140' 
SB Left 180' 107' 150' (1)180' 
EB Left 275' 67' 300' (1) (2)275' 
WB Left 160' 25' 125' (1) (2)160' 
EB Right 165' <25' 125' (1)165' 

3 Goldwater Blvd & Main St Signalized NB Left 115' <25' 50' (1)115' 
SB Left 115' <25' 50' (1)115' 

9 Goldwater Blvd. & 2nd St.  2-Way Stop 
(EB/WB) 

NB Left 135' <25' 50' (1)135' 
SB Left 85' <25' 25' (1)85' 

(1) Existing turn storage is adequate 
(2) Dual left-turn lanes 
(3) 50th percentile synchro recommended 

As shown in Table 9, the existing storage lengths at the existing intersections are 
anticipated to accommodate the additional traffic generated by the proposed development 
with the exception of the northbound left turn lane at the intersection of Goldwater 
Boulevard and Indian School Road. No additional northbound left-turns are expected to 
be added from site generated traffic, meaning that the number of northbound left-turns is 
the same for the AM and PM peak hours for the no-build and build scenarios. Additional 
storage length calculations should be completed prior to traffic signal installation, a 
change in intersection stop control or installation of raised medians. Turn queue storage 
length calculations can be found in the Appendix J. 

SIGHT DISTANCE ANALYSIS 
Adequate sight distance must be provided at the intersections to allow safe turning 
movements into and out of the development. A sight triangle is the area encompassed by 
the line of sight from a stopped vehicle on the minor roadway to the approaching vehicle 
on the major roadway: there must be sufficient unobstructed sight distance along both 
approaches of a street or driveway intersection and across their included corners to allow 
operators of vehicles to see each other in time to prevent a collision. There must also be 
sufficient sight distance along the major street to allow a driver intending to turn left into 
the site to see an oncoming vehicle in the opposing direction. 

Sight distance is largely based on the design speed of the roadway.  Per the City of 
Scottsdale Design Standards and Policies Manual, dated 2018 intersection sight distance 
should adhere to Appendix 5-3B.  Sight Distance tables in Appendix 5-3B presents the 
required sight distance for varying roadway widths and design speeds for passenger cars, 
single unit trucks and combination trucks.  Typically, the posted speed limit is less than 
the design speed of a roadway.  There is no posted speed limit in the Alley. For the 
purpose of this study, a design speed of 30 mph was used for this road.  

The contractor should ensure that adequate sight distance is provided at all site access 
points to allow safe left and right turning movements from the development. Fixed objects 
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within the safety triangle cannot be taller than 2.5-feet measured from the adjacent 
roadway surface (edge of pavement); vegetation should be trimmed to 2.5-feet tall 
measured form the adjacent roadway surface.  Trees placed within the sight triangle shall 
have canopies no lower than eight (8) feet. It is recommended that sight triangles be 
designed at all site access driveways to provide the required sight distance shown in 
Appendix 5-3B within the City of Scottsdale Design Standards and Policies Manual.  
Excerpts from the City of Scottsdale Design Standards and Policies Manual and tables 
have been included in Appendix K. 
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CONCLUSIONS 

The following conclusions have been documented in this study. 

• The results of the existing conditions analysis indicates that all study intersections 
operate with acceptable levels of service (LOS D or better), with the exception of 
the intersections of 69th Street & Indian School Rd, Goldwater Boulevard & Indian 
School Road and Goldwater Blvd & Main Street. 

o Currently, the unsignalized intersection of 69th Street and Indian School 
Road operates poorly during both the AM and PM peak hours on the 
northbound and southbound approaches. This delay is due to the high wait 
times of vehicles making northbound left turns and southbound left turns 
because of the high volume of through traffic on Indian School Road during 
both peak hours. Extensive delay during either peak hour at minor roads or 
driveways that intersect major roads is expected.   

o The signalized intersection of Goldwater Boulevard and Indian School 
Road currently operates adequately in the AM peak hour, but has an overall 
intersection delay of 54 seconds in the PM peak hour. The threshold for an 
adequate level of service is 55 seconds, so it is very near to operating at a 
poor level of service.  

o The signalized intersection of Goldwater Boulevard and Main Street 
experiences delay on the eastbound and westbound approaches of the 
intersection during both the AM and PM peak hours. This delay is present 
because the signal operates under actuated-coordinated phasing, meaning 
that the eastbound and westbound green phases are only triggered when a 
vehicle approaches. Since Main Street is a minor road, very few vehicles 
approach the intersection from the east or west, so when they do, there is 
substantial delay. As more traffic uses this road in the future, the eastbound 
and westbound delay is likely to decrease. 

• The number of crashes reported at the intersection of Goldwater Boulevard and 
1st Street does not rise to the level of warranting consideration of a traffic signal 
based solely on crash experience. CivTech estimates that the existing 
development could potentially generate 142 external weekday daily trips, 3 trips 
during the AM peak hour, and 14 trips during the PM peak hour. 

• The proposed redevelopment is anticipated to generate 734 external weekday 
daily trips, 62 trips during the AM peak hour, and 61 trips during the PM peak hour. 

o As compared to the existing uses, the proposed redevelopment could 
generate an additional 592 external daily trips with 59 additional trips in the 
AM peak hour and an additional 47 trips in the PM peak hour.  

• The results of the 2020 peak hour analysis shows that all intersections operate at 
a level of service LOS D or better with the exception of the following intersections. 
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o The unsignalized intersection of 69th Street and Indian School Road is 
expected to continue to operate poorly during both the AM and PM peak 
hour on the northbound and southbound approaches. Intersections with 
minor approaches perpendicular to major approaches are expected to 
operate with delay during certain times of the day when the major road is 
busy, usually during the peak hour. Due to the location of this intersection 
to surrounding major intersections and the offset of the driveway from 69th 
Street, a signal will not be installed at this intersection. If there is significant 
delay during either peak hour, vehicles will use another route. Mitigation for 
this intersection is not recommended at this time.  

o The signalized intersection of Goldwater Boulevard and Indian School 
Road is expected to continue to operate poorly during the PM peak hour 
during both the no-build and build scenarios. The overall intersection delay 
during both scenarios is expected to be approximately 56 seconds. The 
threshold for an acceptable level of service is 55 seconds. Since the overall 
delay is very close to an acceptable level of service, no mitigation measures 
are recommended at this time, however, they could become necessary in 
the future. 

o The signalized intersection of Goldwater Boulevard and Main Street is 
expected to experience delay on the eastbound and westbound approaches 
of the intersection during both the AM and PM peak hours. This delay is 
present because the signal operates under actuated-coordinated phasing, 
meaning that the eastbound and westbound green phases are only 
triggered when a vehicle approaches. Since Main Street is a very small 
road, very few vehicles approach the intersection from the east or west, so 
when they do, there is significant delay. If more traffic uses this road in the 
future, the eastbound and westbound delay is likely to decrease. 

• The existing storage lengths at the existing intersections are anticipated to 
accommodate the additional traffic generated by the proposed development with 
the exception of the northbound left turn lane at the intersection of Goldwater 
Boulevard and Indian School Road. No additional northbound left-turns are 
expected to be added from site generated traffic, meaning that the number of 
northbound left-turns is the same for the AM and PM peak hours for the no-build 
and build scenarios. Additional storage length calculations should be completed 
prior to traffic signal installation, a change in intersection stop control or installation 
of raised medians.  

• The contractor should ensure that adequate sight distance is provided at all site 
access points to allow safe left and right turning movements from the 
development. It is recommended that sight triangles be designed at all site 
access driveways to provide the required sight distance shown in Appendix 5-3B 
within the City of Scottsdale Design Standards and Policies Manual. 
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APPENDIX A 
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APPENDIX B 

EXISTING TRAFFIC COUNTS 
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APPENDIX C 

EXISTING SIGNAL TIMING SHEETS 



2 4 6 8

SBT WBT NBT EBT 2

NOTES
MIN GRN 10 7 10 7
BK MGRN
CS MGRN
DLY GRN
WALK 7 8 7 8
WALK2
WLK MAX
PED CLR/FDW 12 21 9 21
PD CLR2
PC MAX
PED CO 6

VEH EXT 2 2

VH EXT2
MAX 1 70 35 70 35
MAX 2 90 50 90 50
MAX 3 TOD: MORNING
DYM MAX R1 2 4
DYM STP R2 6 8
YELLOW 4.0 3.3 4 3.3 B B

RED CLR 1.2 1.5 1.2 1.5
RED MAX TOD: MIDDAY
RED RVT 2 2 2 2 R1 2 4
ACT B4 R2 6 8
SEC/ACT B B

MAX INT
TIME B4 TOD: EVENING
CARS WT R1 2 4
STPTDUC R2 6 8
TTREDUC B B

MIN GAP
LOCK DET TOD: WEEKEND
VEH RECALL X X R1 2 4
PED RECALL R2 6 8
MAX RECALL B B

SOFT RECALL
NO REST FREE
ADD INIT CAL R1 2 4

R2 6 8
B B

195System #

NOTES

EXPIRES XX/XX/XXXX

R
EC

A
LL

S 
- 

M
M

-2
-8

GOLDWATER & MAIN

Phase

Date Designed

12/12/2016
BASIC TIMING PLAN

Section #
I.P. Address

MM1-5-1
172.17.11.95

TI
M

IN
G

 P
LA

N
 -

 M
M

-2
-1

Movement

PHASING

4

MAIN - WB 

:

G
O

LD
W

A
TE

R
 -

 

N
B

 

G
O

LD
W

A
TE

R
 -

 

SB
 

##

MAIN - EB 

$$$ 9

!

8 "

Use Timing plan: 254

Use Timing plan:

Use Timing plan:

Use Timing plan:

Use Timing plan:

PHASING SEQUENCES

Page 1 of 4
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APPENDIX D 

EXISTING PEAK HOUR ANALYSIS 
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APPENDIX E 

CRASH DATA 
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APPENDIX F 

TRIP GENERATION 



Winery Suites - Existing Trip Generation
Proposed

Appendix D
Methodology Overview
This form facilitates trip generation estimation using data within the Institute of Transportation Engineer's (ITE) Trip Generation Manual , 10th Edition and methodology described within ITE's Trip 

Generation Handbook , 3rd Edition. These references will be referred to as Manual and Handbook , respectively. The Manual  contains data collected by various transportation professionals for a 
wide range of different land uses, with each land use category represented by a land use code (LUC). Average rates and equations have been established that correlate the relationship between 
an independent variable that describes the development size and generated trips for each categorized LUC in various settings and time periods. The Handbook  indicates an established 
methodology for how to use data contained within the Manual when to use the fitted curve instead of the average rate and when to adjustments to the volume of trips are appropriate and how to 
do so. The methodology steps are represented visually in boxes in Figure 3.1. This worksheet applies calculations for each box if applicable.

Box 1 - Define Study Site Land Use Type & Site Characteristics
The analyst is to pick an appropriate LUC(s) based on the subject's zoning/land use(s)/future land use(s). The size of the land use(s) is described in reference to an independent variable(s) 
specific to (each) the land use (example: 1,000 square feet of building area is relatively common).

Land Use Types and Size
Proposed Use Amount Units ITE LUC ITE Land Use Name

General Office Building 1.463 1,000 square feet 710 General Office Building
Quality Restaurant 1.533 1,000 square feet 931 Quality Restaurant

Box 2 - Define Site Context
Context assessment is to "simply determine whether the study sites is in a multimodal setting" and "could have persons accessing the site by walking, bicycling, or riding transit."
This assessment is used in Box 4. The Manual  separates data into 4 setting categories - Rural, General Urban/Suburban, Dense Multi-Urban Use and Center City Core.
This worksheet uses the following abbreviations, respectively: R , G , D , and C . The Manual  does not have data for all settings of all land use codes. See the table on the next page titled

"Site Context and Time Periods" - if this table is not provided, the "General Urban/Suburban" setting is used by default.

Box 3 - Define Analysis Objectives Types of Trips & Time Period
This tool will focus on vehicular trips for a 24-hour period on a typical weekday as well as its AM peak hour and PM peak hour. Other time period(s) may be of interest. 

September 2018
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Winery Suites - Existing Trip Generation
Proposed

Appendix D
September 2018

Box 4 - Is Study Site Multimodal?
Per the Handbook, "if the objective is to establish a local trip generation rate for a particular land use or study site, the simplified approach (Box 9) may be acceptable but the Box 5 through 8 

approach is required if the study site is located in an infill setting, contains a mix of uses on-site, or is near significant transit service." 

Box 5/Box 9 - Estimate Baseline Trips/Estimate Vehicular Trips (Determine Equation)
Vehicle trips are estimated using rates/equations applicable to each LUC. When the appropriate graph has a fitted curve, the Handbook  has a process (Figure 4.2) to determine when to use it 
versus using the weighted average rate or collecting local data. The methodology requires for engineering judgement in some circumstances and permits engineering judgement to override or 
make adjustments when appropriate to best project (example 1: study site is expected to operate differently than data in the applicable land use code - such as restaurant that is closed in the 
morning or in the evening; example 2: LUC data in a localized area fails to be represented by the typically selected fitted curve/weighted average rate - a small shop/LUC 820, AM peak hour is 
skewed by the high y-intercept).

Weighted Average Rate ("WA"), Fitted Curve ("FC"), or Custom ("C") Used in Analysis?
Proposed Use ADT Equation [Equated Rate] AM Equation [Equated Rate] PM Equation [Equated Rate] (not used)

General Office Building WA: T=X*9.74 [9.74] WA: T=X*1.16 [1.16] FC: LN(T)=0.95*LN(X)+0.36 [1.41] C:  []
Quality Restaurant WA: T=X*83.84 [83.84] WA: T=X*0.73 [0.73] WA: T=X*7.8 [7.80] C:  []

C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []

Box 5/Box 9 - Estimate Baseline Trips/Estimate Vehicular Trips (Apply Equations and in/out Distributions)

Baseline Vehicular Trips
ADT AM PM (not used)

Proposed Use % In In Out Total % In In Out Total % In In Out Total % In In Out Total
General Office Building 50% 7 7 14 86% 2 0 2 16% 0 2 2 0% 0 0 0

Quality Restaurant 50% 64 64 128 0% 0 1 1 67% 8 4 12 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0

Totals 71 71 142 2 1 3 8 6 14 0 0 0

Page 2 of 2



Winery Suites - Proposed Trip Generation
Proposed

Appendix D
Methodology Overview
This form facilitates trip generation estimation using data within the Institute of Transportation Engineer's (ITE) Trip Generation Manual , 10th Edition and methodology described within ITE's Trip

Generation Handbook , 3rd Edition. These references will be referred to as Manual and Handbook , respectively. The Manual  contains data collected by various transportation professionals for a
wide range of different land uses, with each land use category represented by a land use code (LUC). Average rates and equations have been established that correlate the relationship betwee
an independent variable that describes the development size and generated trips for each categorized LUC in various settings and time periods. The Handbook  indicates an established 
methodology for how to use data contained within the Manual when to use the fitted curve instead of the average rate and when to adjustments to the volume of trips are appropriate and how to
do so. The methodology steps are represented visually in boxes in Figure 3.1. This worksheet applies calculations for each box if applicable.

Box 1 - Define Study Site Land Use Type & Site Characteristics
The analyst is to pick an appropriate LUC(s) based on the subject's zoning/land use(s)/future land use(s). The size of the land use(s) is described in reference to an independent variable(s) 
specific to (each) the land use (example: 1,000 square feet of building area is relatively common).

Land Use Types and Size
Proposed Use Amount Units ITE LUC ITE Land Use Name

Apartments 26 Dwelling Units 221 Multifamily Housing (Mid-Rise)
Shopping Center 1.482 1,000 square feet 820 Shopping Center

High Turnover
(Sit Down) Restaurant 5.454 1,000 square feet 932  High Turnover(Sit Down) Restaurant

Box 2 - Define Site Context
Context assessment is to "simply determine whether the study sites is in a multimodal setting" and "could have persons accessing the site by walking, bicycling, or riding transit."
This assessment is used in Box 4. The Manual  separates data into 4 setting categories - Rural, General Urban/Suburban, Dense Multi-Urban Use and Center City Core.
This worksheet uses the following abbreviations, respectively: R , G , D , and C . The Manual  does not have data for all settings of all land use codes. See the table on the next page titled

"Site Context and Time Periods" - if this table is not provided, the "General Urban/Suburban" setting is used by default.

Box 3 - Define Analysis Objectives Types of Trips & Time Period
This tool will focus on vehicular trips for a 24-hour period on a typical weekday as well as its AM peak hour and PM peak hour. Other time period(s) may be of interest. 

September 2018

Page 1 of 4
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Site Context and Time Periods - Actual Setting, Setting Data Available for LUC, Setting Used in Analyses
ADT AM PM (not used)

Proposed Use Setting Available Used Available Used Available Used Available Used
Apartments General Urban/Suburban G G D G G D G G D G N/A

Shopping Center General Urban/Suburban G G G G D G G D G G D G
High Turnover

(Sit Down) Restaurant General Urban/Suburban G G G G G G G N/A
General Urban/Suburban G N/A N/A N/A N/A
General Urban/Suburban G N/A N/A N/A N/A
General Urban/Suburban G N/A N/A N/A N/A
General Urban/Suburban G N/A N/A N/A N/A
General Urban/Suburban G N/A N/A N/A N/A

If the desired setting is not available within the Manual, adjustments may be made in Boxes 6 through 8.

Box 4 - Is Study Site Multimodal?
Per the Handbook, "if the objective is to establish a local trip generation rate for a particular land use or study site, the simplified approach (Box 9) may be acceptable but the Box 5 through 8 

approach is required if the study site is located in an infill setting, contains a mix of uses on-site, or is near significant transit service." 

Box 5/Box 9 - Estimate Baseline Trips/Estimate Vehicular Trips (Determine Equation)
Vehicle trips are estimated using rates/equations applicable to each LUC. When the appropriate graph has a fitted curve, the Handbook  has a process (Figure 4.2) to determine when to use it 
versus using the weighted average rate or collecting local data. The methodology requires for engineering judgement in some circumstances and permits engineering judgement to override or 
make adjustments when appropriate to best project (example 1: study site is expected to operate differently than data in the applicable land use code - such as restaurant that is closed in the 
morning or in the evening; example 2: LUC data in a localized area fails to be represented by the typically selected fitted curve/weighted average rate - a small shop/LUC 820, AM peak hour is 
skewed by the high y-intercept).

Weighted Average Rate ("WA"), Fitted Curve ("FC"), or Custom ("C") Used in Analysis?
Proposed Use ADT Equation [Equated Rate] AM Equation [Equated Rate] PM Equation [Equated Rate] (not used)

Apartments FC: T=5.45*X-1.75 [5.38] FC: LN(T)=0.98*LN(X)-0.98 [0.35] FC: LN(T)=0.96*LN(X)-0.63 [0.47] C:  []
Shopping Center WA: T=X*37.75 [37.75] WA: T=X*0.94 [0.94] WA: T=X*3.81 [3.81] FC: LN(T)=0.62*LN(X)+6.24 [441.65]

High Turnover
(Sit Down) Restaurant WA: T=X*112.18 [112.18] WA: T=X*9.94 [9.94] WA: T=X*9.77 [9.77] C:  []

C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []
C:  [] C:  [] C:  [] C:  []

Page 2 of 4



Winery Suites - Proposed Trip Generation
Proposed

Appendix D
September 2018

Box 5/Box 9 - Estimate Baseline Trips/Estimate Vehicular Trips (Apply Equations and in/out Distributions)

Baseline Vehicular Trips
ADT AM PM (not used)

Proposed Use % In In Out Total % In In Out Total % In In Out Total % In In Out Total
Apartments 50% 70 70 140 26% 2 7 9 61% 7 5 12 0% 0 0 0

Shopping Center 50% 28 28 56 62% 1 0 1 48% 3 3 6 50% 328 327 655
High Turnover

(Sit Down) Restaurant 50% 306 306 612 55% 30 24 54 62% 33 20 53 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0
50% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0

Totals 404 404 808 33 31 64 43 28 71 328 327 655

Box 6 - Convert Baseline Vehicle Trips to Person Trips
If no vehicle trip reductions are to be applied, this portion may be ignored. The Handbook  states "There are not enough samples to derive precise percentages by mode...however, for all but on
...the motor vehicle percentage of total person trips is at least 96 percent." and "[vehicle occupancy for] many of the most commonly analyzed land use codes are not [available]." This form 
assumes that the total baseline vehicle trips for all land use codes accounts for 90% of total person trips. Unless otherwise specified, this form later reverses the conversion in Box 8.

Page 3 of 4
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Box 7 - Estimate Internal Person Trips, External Walk/Bike Trips, Transit Person Trips, External Person Trips (Internal Capture)
Internal capture occurs for mixed-use developments when a portion of the trips generated by the site are expected to have the both the origin and destination within the site. Internal capture is 
not dependent on mode choice. The reduction is applied as a percent of vehicular trips removed from the baseline trips.

Adjustments for Internal Trips
ADT AM PM (not used)

Proposed Use Percent In Out Total Percent In Out Total Percent In Out Total Percent In Out Total
Apartments 9% 7 7 14 3% 0 0 0 15% 2 0 2 9% 0 0 0

Shopping Center 9% 3 3 6 3% 0 0 0 15% 0 2 2 9% 32 34 66
High Turnover

(Sit Down) Restaurant 9% 31 31 62 3% 0 2 2 15% 6 2 8 9% 0 0 0
Totals 0% 41 41 82 9% 0 2 2 9% 8 4 12 0% 32 34 66

Box 8 - Convert Person Trips to Final Vehicle Trips
The vehicle occupancy and baseline alternate mode are now factored out from the external trips in vehicles, after any adjustments for internal capture and additional alternate mode from Box 7.
In Box 6, vehicle trips were considered to account for 90% of total person trips. Alternate mode trips in addition to the baseline, if any, are accounted for in Box 7. It is estimated that vehilcle trips
should be reduced by an additional 0% due to carpooling. The final external trips in vehicles is multiplied by 90%-0%= 90% to produce the external vehicle trips.

External Vehicular Trips
ADT AM PM (not used)

Proposed Use In Out Total In Out Total In Out Total In Out Total
Apartments 64 64 128 2 7 9 5 5 10 0 0 0

Shopping Center 25 25 50 1 0 1 3 2 5 299 297 596
High Turnover

(Sit Down) Restaurant 278 278 556 30 22 52 28 18 46 0 0 0
Totals 367 367 734 33 29 62 36 25 61 299 297 596
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Project Name: Organization:
Project Location: Performed By:

Scenario Description: Date:
Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting
Office 0
Retail 1 1 0
Restaurant 54 30 24
Cinema/Entertainment 0
Residential 9 2 7
Hotel 0
All Other Land Uses2 0

64 33 31

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel
All Other Land Uses2

Office Retail Restaurant Residential Hotel
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel

Office Retail Restaurant Residential Hotel
Office 0 0 0 0
Retail 0 0 0 0
Restaurant 0 0 0 0
Cinema/Entertainment 0 0 0 0 0
Residential 0 0 1 0
Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 64 33 31 Office N/A N/A
Internal Capture Percentage 3% 3% 3% Retail 0% N/A

Restaurant 3% 0%
External Vehicle-Trips5 62 32 30 Cinema/Entertainment N/A N/A
External Transit-Trips6 0 0 0 Residential 0% 14%
External Non-Motorized Trips6 0 0 0 Hotel N/A N/A

Goldwater Blvd & 1st St

AM Street Peak Hour

CivTech Inc
Briallen Rees

2020
9/19/2018

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6Person-Trips
*Indicates computation that has been rounded to the nearest whole number.

3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).
4Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 
to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*
Destination (To)

Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0
0

Cinema/Entertainment

Development Data (For Information Only )

0
0
0

Estimated Vehicle-Trips3
Land Use

Winery Suites

Project Name: Organization:
Project Location: Performed By:

Scenario Description: Date:
Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting
Office 0
Retail 6 3 3
Restaurant 53 33 20
Cinema/Entertainment 0
Residential 12 7 5
Hotel 0
All Other Land Uses2 0

71 43 28

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel
All Other Land Uses2

Office Retail Restaurant Residential Hotel
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel

Office Retail Restaurant Residential Hotel
Office 0 0 0 0
Retail 0 1 1 0
Restaurant 0 2 1 0
Cinema/Entertainment 0 0 0 0 0
Residential 0 0 1 0
Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 71 43 28 Office N/A N/A
Internal Capture Percentage 17% 14% 21% Retail 67% 67%

Restaurant 6% 15%
External Vehicle-Trips5 59 37 22 Cinema/Entertainment N/A N/A
External Transit-Trips6 0 0 0 Residential 29% 20%
External Non-Motorized Trips6 0 0 0 Hotel N/A N/A

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.
2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.
3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6Person-Trips

0
0

0
0

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment
0

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool
Winery Suites CivTech Inc

Goldwater Blvd & 1st St Briallen Rees

*Indicates computation that has been rounded to the nearest whole number.
Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

9/19/2018
2020

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips
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APPENDIX G 

TRIP DISTRIBUTION 



2020 2030
Quadrant Population Percent Employment Percent Population Percent Employment Percent

North Northwest 125,511          11.8% 54,849         6.3% 10.6% 58,720       6.2%
North Northeast 89,222            8.4% 94,597         10.9% 7.6% 102,246     10.8%

North 214,733          20.2% 149,445       17.2% 18.2% 160,965 17.0%
East Northeast 28,802            2.7% 20,511         2.4% 2.4% 22,801       2.4%
East Southeast 79,985            7.5% 40,289         4.6% 7.5% 45,589       4.8%

East 108,787          10.2% 60,800         7.0% 9.9% 68,390 7.2%
South Southeast 195,077          18.3% 142,336       16.3% 18.3% 159,816     16.9%
South Southwest 178,396          16.7% 171,737       19.7% 16.9% 187,563     19.8%

South 373,473          35.0% 314,074       36.0% 35.2% 347,379 36.7%
West Southwest 221,344          20.7% 274,556       31.5% 22.9% 292,250     30.9%
West Northwest 149,627          14.0% 72,692         8.3% 13.8% 76,869       8.1%

West 370,972          34.7% 347,247       39.8% 36.7% 369,119 39.0%
Totals 1,067,965       100.1% 871,566       100.0% 100.0% 945,853     99.9%

Radii 3 Offset northern limits
Population radius: 10 miles

Employment radius: 10 miles

2020 2030 2020 2030
Select Analysis Year (2020, 2030, 2040,2050) 11.8% 10.6% 8.4% 7.6%

6.3% 6.2% 10.9% 10.8%
2020
2030 2020 2030 2020 2030

2040 14.0% 13.8% 2.7% 2.4%
2050 8.3% 8.1% 2.4% 2.4%

2020 2030 2020 2030
20.7% 22.9% 7.5% 7.5%
31.5% 30.9% 4.6% 4.8%

2020 2030 2020 2030
16.7% 16.9% 18.3% 18.3%
19.7% 19.8% 16.3% 16.9%

Pop%
Emp%

southern limitsF

2020

212,134

eastern lim
its

133,044
94,959

228,003
29,957

Septem
ber 2018

Page 1

w
estern lim

its

1,251,976

441,166
286,902
172,388
459,290

W
inery Suites

Trip D
istribution - Sum

m
aries

93,560
123,517
229,032

Traffic Im
pact (and M

itigation) A
nalysis/Study

A
ppendix

NNW NNE

SSW SSE

ESE

ENE

WSW

WNW

10-mile radius
2020 2030 % of 2020 2030 2020 2030 % of 2020 2030

RAZ MPA Employment Employment TAZ Adjusted Adjusted RAZ MPA Employment Employment TAZ Adjusted Adjusted
NNW NNE

246 PH 35,168       36,720       90% 31,651     33,048 228 PH 22,158       26,143       5% 1,108       1,307
228 PH 22,158       26,143       10% 2,216       2,614 246 PH 35,168       36,720       10% 3,517       3,672
227 PH 14,922       17,233       5% 746          862 247 SC 43,547       45,939       95% 41,370     43,642
245 PH 14,622       16,015       85% 12,429     13,613 262 PV 5,433         6,241         20% 1,087       1,248
244 PH 14,653       15,798       10% 1,465       1,580 263 SC 24,741       25,695       60% 14,845     15,417
242 PH 8,942         9,504         10% 894          950 264 SR 20,282       26,738       5% 1,014       1,337
349 MC 51              56              20% 10            11 248 SC 27,396       28,489       90% 24,656     25,640
262 PV 5,433         6,241         60% 3,260       3,745 249 SC 7,011         7,474         10% 701          747
247 SC 43,547       45,939       5% 2,177       2,297 230 SC 25,198       36,939       25% 6,300       9,235

-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -

From NNW 54,849     58,720     From NNE 94,597     102,246
From North 149,445   160,965
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10-mile radius
2020 2030 % of 2020 2030 2020 2030 % of 2020 2030

RAZ MPA Employment Employment TAZ Adjusted Adjusted RAZ MPA Employment Employment TAZ Adjusted Adjusted
ENE ESE

264 SR 20,282       26,738       25% 5,071       6,685 264 SR 20,282       26,738       25% 5,071       6,685
263 SC 24,741       25,695       40% 9,896       10,278 272 SC 55,578       62,010       25% 13,895     15,503
248 SC 27,396       28,489       10% 2,740       2,849 289 ME 22,892       25,176       20% 4,578       5,035
249 SC 7,011         7,474         40% 2,804       2,990 290 ME 32,071       34,902       40% 12,828     13,961

-                 - -               - 291 ME 13,056       14,688       30% 3,917       4,406
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -

From ENE 20,511     22,801     From ESE 40,289     45,589
From East 60,800     68,390
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10-mile radius
2020 2030 % of 2020 2030 2020 2030 % of 2020 2030

RAZ MPA Employment Employment TAZ Adjusted Adjusted RAZ MPA Employment Employment TAZ Adjusted Adjusted
SSE SSW

272 SC 55,578       62,010       60% 33,347     37,206 271 PH 47,178       49,236       5% 2,359       2,462
288 TE 91,219       108,636     50% 45,610     54,318 272 SC 55,578       62,010       10% 5,558       6,201
297 TE 48,900       51,510       50% 24,450     25,755 276 PH 21,332       22,600       60% 12,799     13,560
208 CF 1,962         2,320         10% 196          232 288 TE 91,219       108,636     50% 45,610     54,318
309 ME 38,666       41,186       30% 11,600     12,356 287 PH 70,682       74,070       50% 35,341     37,035
289 ME 22,892       25,176       80% 18,314     20,141 297 TE 48,900       51,510       50% 24,450     25,755
290 ME 32,071       34,902       20% 6,414       6,980 296 PH 43,174       45,538       90% 38,857     40,984
298 ME 13,922       14,909       10% 1,392       1,491 306 PH 16,212       17,305       40% 6,485       6,922
264 SR 20,282       26,738       5% 1,014       1,337 313 PH 6,917         7,924         1% 69            79

-                 - -               - 208 CF 1,962         2,320         10% 196          232
-                 - -               - 307 GU 1,393         1,473         1% 14            15
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -

From SSE 142,336   159,816   From SSW 171,737   187,563
From South 314,074   347,379
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10-mile radius
2020 2030 % of 2020 2030 2020 2030 % of 2020 2030

RAZ MPA Employment Employment TAZ Adjusted Adjusted RAZ MPA Employment Employment TAZ Adjusted Adjusted
WSW WNW

271 PH 47,178       49,236       85% 40,101     41,851 349 MC 51              56              80% 41            45
270 PH 88,544       95,588       100% 88,544     95,588 261 PH 32,143       33,195       100% 32,143     33,195
276 PH 21,332       22,600       40% 8,533       9,040 262 PV 5,433         6,241         20% 1,087       1,248
275 PH 99,166       105,347     90% 89,249     94,812 271 PH 47,178       49,236       10% 4,718       4,924
286 PH 16,332       17,637       80% 13,066     14,110 260 PH 24,724       26,675       90% 22,252     24,008
287 PH 70,682       74,070       40% 28,273     29,628 244 PH 14,653       15,798       75% 10,990     11,849
296 PH 43,174       45,538       10% 4,317       4,554 245 PH 14,622       16,015       10% 1,462       1,602
260 PH 24,724       26,675       10% 2,472       2,668 -                 - -               -

-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -
-                 - -               - -                 - -               -

From WSW 274,556   292,250   From WNW 72,692     76,869
From West 347,247   369,119
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APPENDIX H 

BACKGROUND TRAFFIC CALCULATIONS 



Winery Suites Background Traffic Calculations

Location of counts: Goldwater Blvd btw Camelback and Indian School
Source(s): https://www.scottsdaleaz.gov/transportation/studies-reports/traffic-volume

Year Volume
Avg Growth 
Rate to 2014

Expansion 
Factor to 

2014
Beginning 2014 17,800       

End 2016 18,400       1.7% 0.967           

Growth Rate Used 1.7%
Per-Year Multiplier 1.017         

Expansion
Year Factor(s)
2018 1.000         
2019 1.017         
2020 1.034         <- Expansion factor to opening
2021 1.052         
2022 1.070         
2023 1.088         
2024 1.106         
2025 1.125         
2026 1.144         
2027 1.164         
2028 1.184         
2029 1.204         
2030 1.224         
2031 1.245         
2032 1.266         
2033 1.288         
2034 1.310         
2035 1.332         
2036 1.354         
2037 1.378         
2038 1.401         

September 2018 
Page 1   Appendix F
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APPENDIX I 

2020 PEAK HOUR TRAFFIC ANALYSIS 
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APPENDIX J 

QUEUE STORAGE ANALYSIS 
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SIGHT DISTANCE ANALYSIS 
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